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General Experimental Details
All manipulations were carried out under an atmosphere of argon or nitrogen using standard Schlenk techniques. Silica Gel (Merck) was used as received. All mobile phases for column chromatography were dried over MgSO 4 before use. All solutions were deoxygenated by purging with argon or nitrogen for ~10 min. Column chromatography was carried out using neutral silica gel or neutral aluminum oxide. Diphenyl acetylene,1-ethynylferrocene, and dicobalt octacarbonyl were obtained from Sigma-Aldrich and used without further purification. Carbon monoxide was obtained from Air Products Ltd. Steady state IR spectra were recorded on a Perkin-Elmer 2000 FTIR spectrophotometer (2 cm -1 resolution) in a 0.1 mm sodium chloride liquid cell using spectroscopic grade pentane, cyclohexane, and dichloromethane. NMR spectra were recorded on a Varian VXR-300 ( 1 H NMR at 300 MHz, 
Synthesis
2-(Phenylethynyl)thiophene was prepared via the Sonogashira coupling reaction.
ii Anhydrous triethylamine was added to a round bottom flask, purged with argon for 10 min and then charged with 2-bromothiophene (3.0 mmol, 0.29 ml). Following this a catalytic quantity of bis(triphenylphosphine)palladium(II)chloride (0.06 mmol, 42 mg, 2 %), triphenylphosphine (0.12 mmol, 32 mg, 4%) and cuprous iodide (0.06 mmol, 11 mg, 2 %)
were added to the flask followed by 1-phenylacetylene (4.5 mmol, 0.63 ml) in rapid succession. The reaction mixture was heated under a gentle reflux overnight under an inert atmosphere and then allowed to cool to room temperature. Solvent and excess aryl alkyne were removed in vacuo. The crude product was extracted from the brown oil by first washing in ca. 5 ml of dichloromethane followed by the addition of ca. 198.6, 141.6, 137.2, 137.6, 128.9, 128.7, 128.4, 127.9, 126.7, 91.6, 82. 
Quantum yield determinations
Photochemical quantum yields were determined by actinometry using potassium ferrioxalate as the reference reaction. v Solutions of complexes 1-3 were irradiated at each excitation wavelength in pentane, with PPh 3 (10% molar excess) as trapping agent, Irradiation was achieved using band pass filtering of the output of a 150 W Hg arc lamp.
Conversions of the starting materials were driven to a maximum of 10%, to minimize the effect of product absorption at the excitation wavelength. Changes in absorbance were monitored at 400 nm, which corresponds to λ max. of the photoproduct, as displayed in figure   1 . 
Theoretical methods
Initial coordinates for the structural optimization of (µ-C 2 H 2 )Co 2 (CO) 6 were obtained from Platts et al. vi The B3LYP/LANL2DZp model chemistry was used for all the calculations as implemented in Gaussian03.
vii The Hessian matrix was calculated to predict the infrared spectrum of (µ-C 2 H 2 )Co 2 (CO) 6 .
The predicted ν CO bands of this complex were corrected by comparison with the published IR spectrum. viii This yielded a correction factor of 1.0222 which was then used to correct the calculated ν CO bands of the equivalent ground state triplet species.
νCO (cm -1 ) ∆ν 10.3 0.6 9.6 6.3 1.4 Coordinates used in calculation of energy 
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Parallel (using semi empirical approach cf Hoffmann reference 13 in Manuscript) 
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Examples of Time Resolved IR kinetics for Compounds 1 and 2, and IR data for
the parent compounds and intermediate produced Table 3 . IR data for compound 1, and the bands observed in the IR spectrum following excitation at 400 nm. Table 4 . IR data for compound 2, and the bands observed in the IR spectrum following excitation at 400 nm. Parent bands 2092 , 2056 , 2028 2084 , 2050 , 2022 2089 , 2055 , 2031 'Hot' species 2072 , 2044 , 2009 2064 , 2036 , 2008 2074 , 2040 , 2016 Triplet diradical 2082 , 2048 , 2019 2073 , 2040 , 2012 2079 , 2045 , 2021 Compound 2 Compound 2 in THF
